Introduction
Fluid venting along the world's subduction zones has been recognized over the past 10 years as a process of first-order importance for marine geosciences and ocean sciences [Langseth and Moore, 1990 The temperature anomaly is small, yet significant, and Baranoff Fan, is located in the southeastern most part of the Gulf of Alaska and began to form in upper Miocene time. The two older fans have presumably contributed material to the accretionary prisms along the eastern Aleutian Trench; however, most of their sediment volume is currently being subducted, the process which generates the fluids being expelled at the convergent plate boundary [von Huene and Scholl, 1991 ] .
The western part of the Yakutat Block has been subducted as shown by magnetic anomalies. Assuming it has been coupled to the Pacific plate places part of the terrane at the base of the slope, within the northeastern survey area between 3 and 5 Ma. Subsequently, its point of entry into the subduction zone swept northeastward along the trench to its present position in the northern Gulf of Alaska. Thus the tectonic history of the accretionary domains in our survey area includes a former collisional segment currently in an area receiving high amounts of interglacial sediment, a noncollisional segment receiving Surveyor Fan and trench sediment loaded with glacial debris, and a segment 
Geologic Setting
The continental margin that borders the eastern Aleutian Trench has an accretionary terrane that contains lithologies as old as Late Cretaceous. The Kenai Peninsula, the Shumagin and Kodiak Islands, and presumably the shelf between them have an upper plate crust consisting of turbidites and volcanic rocks of Cretaceous to Paleogene age. The outer shelf and slope seaward of the islands are characterized by Eocene to Oligocene accreted rocks overlain by Neogene basins [Moore et al., 1991] . Sediment accreted to the continent at the trench during the current episode is generally younger than 3 Ma.
The oceanic Pacific plate that is subducted near the northeastern end of the Aleutian Trench is of Eocene age and increases in age to the southwest. The plate convergence rates are around 5.5 cm/yr [DeMets et al., 1990] . The Aleutian Trench is generally the boundary of the North American plate, but below the eastern Gulf of Alaska the boundary is complicated by the presence of the Yakutat Block, which is currently colliding with Alaska [Bruns, 1983] .
According to one plate tectonic reconstruction of the north Pacific region, the Yakutat Block resided off Washington or Oregon during the Oligocene and subsequently moved northward [Bruns, 1983] . During this transit the adjacent oceanic crust received sediment from the North American continent which was laid down in deep-sea fans [Stevenson and Ernbley, 1987] . Two of these fans encompass areas larger than or equal to today's Amazon were merged with the high-resolution swath bathymetry obtained during the R/V Sonne cruises to locate the accretionary ridges which became the focus of our bottom surveys, sampling, and fluid monitoring. The Edge sector includes an accretionary mass that was probably built against the erosional scar formed during collision of the Yakutat Block. Here the trench axis receives a large amount of terrigenous glacial sediment from the adjacent Alaskan mainland capped by an interglacial sequence (Deep Sea Drilling Project Site 180) [Kulrn and von Huene, 1973] . In the Edge sector the youngest tectonic structures, forming the deformation front, consist of two relatively gentle folds with their asymmetric oversteepened flanks facing the trench (Figure 2 ). These structures are parallel to and situated just at the deformation front in about 5000 m of water depth. Toward the southwest they terminate against a steep scar, believed to be the lateral strike-slip fault of a subducted seamount trace. The folds expose trench fill sediments; their relief reaches about 300 m above the trench floor; and their steepened flanks exhibit many slumps visible in the high-resolution swathmapping (Figure 2) . The escarpments expose gently landward dipping strata. At the base of these escarpments, but also higher up at intermediate steps in the morphology, we found colonies of vent biota and other manifestations of fluid escape. During the search for vents in the three sectors off Alaska, we discovered along the second ridge; however, only one crossing used a combination of TV surveys, near-bottom temperature with the towed TV system was carried out, and no distinct recordings, and methane monitoring of the lower water column. structural features could be associated with the active vents. The TV sled EXPLOS (Ocean Floor Exploration System)aboard Nevertheless, the discoveries at Ugak confirmed that fluids are R/V Sonne is equipped with a black-and-white Osprey video expelled along the entire length of the convergence zone surveyed. camera, two Photosea still cameras, three halogen lamps, and a
Finding and Characterizing Active Vent Sites
Locating vents at subduction zones without direct observations from submersibles or remotely operated vehicles (ROVs) is conductivity-temperature-depth (CTD) System (SIS 6000). All data and images are continuously displayed in real time aboard the vessel. The system is navigated with a Super-Short-Baseline (SSBL HPR-1507) by Simrad and a responder mounted to the sled. The instrument is towed at approximately 0.5 to 1 knot, Figures 6a and 6c) and often a concentrically layered structure (Figure 6b ) which represents several generations of precipitation. The dense carbonate crusts from the Shumagin sector appears under the SEM as a structureless cryptocrystalline matrix < 2-3 gm that forms an intergranular cement. Euhedral Mg-calcite crystals (Figure 6f) were only found in larger pore space cavities such as in diatom frustules and radiolarian tests (Figures 6e and 6g) . The mineralogy of both Mg-calcite and barite was confirmed by X ray diffraction. 
Discussion
The importance of these considerations for the deep-sea environment depends on the reliability of large-scale regional and eventual global extrapolation to the world's subduction zones.
Geophysical approaches have in the past been the only attempt at estimating subduction-generated fluid return fluxes. The discrepancy among these estimates, based essentially on gross porosity reduction from seismic velocity analyses, and the directly measured flow rates have been pointed out repeatedly. Up to now there has been no compelling idea put forward on how to reconcile these order-of-magnitude differences. In the context of our investigation we can now, for the first time, make a reliable comparison of both approaches. 
